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Preface 


This  report  presents  the  results  of  a  condition  survey  performed  on 
taxiway  3  at  March  AFB,  Riverside,  Cali^  -nia,  in  June  1955  in  accordance 
with  addendum  3  to  Instructions  and  Outline,  "Condition  Surveys  for  Ex¬ 
isting  Pavements."  This  report  is  one  of  a  series  of  reports  entitled 
Condition  Surveys  of  Pavements  Subjected  to  Channelized  Traffic,  prepared 
in  connection  with  research  studies  of  flexible  pavements. 

This  survey  is  a  continuation  of  a  condition  survey  conducted  by  the 
U.  S.  Army  Engineer  District,  Los  Angeles,  CE,  in  June  1954  on  taxiway  3 
(designated  as  taxiway  11  at  the  time  of  the  Los  Angeles  survey).  The 
data  obtained  by  the  Los  Angeles  District  were  presented  in  the  report, 
Flexible  pavement  Failures,  Taxiway  11,  March  Air  Force  Base,  Riverside. 
California,  dated  September  1954,  and  are  incorporated  in  this  report. 

The  work  by  the  Los  Angeles  District  was  under  the  general  supervision  of 
Mr.  E.  G.  Knight. 

The  field  work  for  this  survey  at  March  AFB  was  accomplished  by  a 
Waterways  Experiment  Station  field  party  during  June  1955-  The  party  was 
composed  of  Messrs.  P.  J.  Vedros  and  C.  L.  Rone,  soils  and  pavement  engi¬ 
neers;  and  Messrs.  R.  A.  Andress,  L.  L.  Steen,  and  17.  J.  Harper,  soils 
technicians.  This  report  was  prepared  by  Mr.  Vedros.  The  investigation 
was  performed  under  the  general  supervision  of  Messrs.  W.  J.  Turnbull, 

C.  R.  Foster,  0.  B.  Ray,  and  J.  F.  Redus  (formerly  of  WES). 

Acknowledgment  is  made  to  the  officers  and  men  of  March  AFB  and  to 
the  personnel  of  the  Los  Angeles  District  who  assisted  in  the  field 
studies. 
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CONDITION  SURVEYS  OF  PAVEMENTS  SUBJECTED  TO  CHANNELIZED  TRAFFIC 
MARCH  AIR  FORCE  BASE.  RIVERSIDE.  CALIFORNIA 


Introduction 


Purpose  of  investigation 

1.  This  report  presents  the  results  of  field  and  laboratory  investi¬ 
gations  conducted  to  obtain  data  regarding  pavement  conditions  on  taxiway  3 
(designated  taxiway  11  prior  to  1955)  at  March  Air  Force  Base.  Thece  in¬ 
vestigations  were  made  in  connection  with  a  series  of  investigations  of 
the  effects  of  channelized  traffic  on  various  flexible  pavement  elements. 
March  AFB  was  included  in  this  series  because  the  pavements  there  had  been 
subjected  to  channelized  traffic  and  taxiway  3  had  shown  signs  of  distress 
along  the  channelized  traffic  lane.  /A. 

Description  of  site,  / 

climate,  and  facilities 

2,  March  AFB  is  located  on  a  slightly  undulating  alluvial  plain 
about  six  miles  southeast  of  Riverside,  California  (s^e  vicinity  map,  plate 
l).  This  plain  is  broken  by  occasional  outcroppings  of  small  areas  of 
eroded  igneous  rocks.  The  nearest  highlands,  the  Box  Springs  Mountains, 
whose  peaks  reach  an  elevation  of  3000  ft,  are  less  than  four  miles  north 
of  the  base.  The  western  half  of  the  base  is  covered  with  residual  soil 
except  for  a  few  small  areas  where  granitic  bedrock  is  exposed.  The  soil 
type  is  described  as  a  brown  micaceous  soil  varying  from  a  reddish  to 
grayish  brown,  low  in  humus,  and  containing  small  angular  particles  of 
quartz  and  granite  which  render  it  more  or  less  gritty.  The  surface  and 
near- surface  deposits  that  cover  the  eastern  half  of  the  base  are  tl/' 
uppermost  layers  of  a  vast  body  of  old  alluvium  which  was  derived  chiefly 
from  granitic  rocks  of  mountains  to  the  north  and  east.  Elevation  of  the 
field  is  approximately  1500  ft  above  mean  sea  level.  The  water  table  is 
about  160  to  190  ft  below  the  ground  surface.  The  climate  in  this  area 

is  semiarid,  with  long,  hot  summers,  and  short,  cool  winters.  Over  a  3^-yr 
period,  monthly  maximum  and  minimum  temperatures  of  118  F  and  21  F  have 
been  recorded.  The  average  annual  rainfall  is  about  11. 5  in.  with  the 
rainy  season  occurring  in  the  winter. 
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3.  Pavement  facilities  at  the  base  in  June  1955  consisted  of  two 
runways,  parking  aprons,  warm-up  aprons,  and  connecting  taxiways  (plate  1) 
surfaced  with  both  flexible  and  rigid  pavements. 

Construction  and  drainage 

4.  The  original  pavements  at  March  AFB  were  constructed  prior  to 
1940  under  the  supervision  of  the  Quartermaster  Corps,  and  subsequent  con¬ 
struction  was  designed  and  supervised  by  the  Los  Angeles  District,  CE.  The 
history  of  this  construction  has  been  presented  in  previous  reports  (see 
paragraph  7)  and  is  not  discussed  here.  An  extensive  paving  program  was 
undertaken  in  1951*  Bunway  2,  warm-up  apron  2,  taxiway  3/  southeast  end 
of  taxiway  2,  and  a  large  apron  northeast  of  taxiway  1  were  constructed  of 
flexible  pavement  (plate  1).  Taxiway  2,  which  was  originally  9*6-9 
Portland  cement  concrete,  was  overlaid  with  about  5  in.  of  asphaltic  con¬ 
crete.  A  long  parking  apron  parallel  to  runway  1  (adjacent  to  the  existing 
concrete  apron)  and  a  warm-up  apron  northeast  of  the  northwest  end  of  run¬ 
way  1  were  constructed  of  13-11-13  Portland  cement  concrete.  The  new 
flexible  pavement  consisted  of  4  in.  of  asphaltic  concrete  (2-1/2- in. 
binder  and  1-1/2- in.  surface),  7  in.  of  dry-bound  macadam  base  course 
(l-l/2-in.  maximum  size  crushed  granite),  6  in.  of  pit-run  gravel  (3-in. 
maximum  size,  uncrushed),  and  14  in,  (except  11  in.  on  interior  of  runway) 
of  disintegrated  granite  over  a  6-in.  compacted  layer  of  subgrade.  Taxiway 
3  was  repaired  in  1954  with  a  leveling  course  where  needed  in  the  channel¬ 
ized  areas  and  a  surfacing  of  4  in.  of  asphaltic  concrete.  At  the  time  of 
thl3  survey,  a  leveling  course  was  being  placed  on  the  southeastern  end  of 
runway  2  with  a  2-in.  asphaltic-concrete  overlay,  and  a  3000-ft  extension 
to  the  southeast  end  of  runway  2  with  connecting  taxiway  was  also  being 
constructed.  The  design  of  the  pavement  was  the  same  as  that  used  on  taxi¬ 
way  3  (1951  construction)  except  deeper  subgrade  compaction  was  required. 

5.  Drainage  installations  were  inspected  and  seemed  to  be  func¬ 
tioning  properly.  No  complaints  of  structural  trouble  or  settlement  of 
backfill  were  reported. 

Traffic  history 

6.  The  traffic  history  prior  to  1953  has  been  presented  in  previous 
reports  (paragraph  7)*  The  first  B-47's  were  delivered  to  March  AFB  in 
February  1953,  and  by  July  1953  B-47  traffic  on  taxiway  3  had  reached  the 
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present  load  intensity.  The  type,  average  gross  weight,  and  number  of  air¬ 
craft  utilizing  taxiway  3  during  March,  April,  and  May  1954  were  as 
follows : 


Type  of  Aircraft 

Average  Gross  Weight,  lb 

Total  Number  Movements 

B-47 

165,000 

1785 

KC-97 

155,000  ) 

B-50 

158,000  ) 

743 

B-29 

128,000  ) 

C-124 

150,000  ) 

The  number  of  other  aircraft  utilizing  taxiway  3  is  unknown;  however,  it 
can  be  assumed  that  taxiway  3  was  used  by  approximately  200  to  300  aircraft 
with  gross  weights  varying  from  89OO  to  JO, 000  lb.  From  these  data  it  is 
estimated  that  approximately  5000  coverages  of  B-47  and  1000  coverages  of 
KO-97,  B-50,  etc.,  had  been  applied  to  taxiway  3  during  the  18-month 
period,  February  1953  to  July  1954.  Funway  2  and  taxiway  3  were  to  be  re¬ 
opened  to  traffic  within  a  week  after  the  completion  of  this  survey.  Run¬ 
way  1  was  the  only  active  runway  at  the  time  of  this  survey. 

Previous  studies 

7.  The  first  pavement  investigation  at  March  AFB  was  reported  by 
the  U.  S.  Army  Engineer  District,  Los  Angeles,  CE,  in  Airfield  Pavement 
Evaluation,  March  Field,  Riverside,  California,  dated  June  1944.  Evalua¬ 
tions  of  facilities  built  or  reconstructed  since  1944  were  published  in 
Airfield  Pavement  Evaluation,  Addendum  No.  1,  March  Field,  Riverside, 
California,  dated  October  1947*  The  pavements  at  March  AFB  were  inspected 
by  a  representative  of  the  WES  in  May  195^  and  results  of  this  inspection 
are  on  file  at  the  WES.  Failures  on  taxiway  3  were  investigated  by  the 
Los  Angeles  District,  and  the  results  were  reported  in  Flexible  Pavement 
Failures,  Taxiway  No.  3,  March  Air  Force  Base,  Riverside,  California, 
dated  September  195 4. 


Description  of  Survey 


Condition  of  pavements 

8.  The  Los  Angeles  District  stated  in  the  1954  failure  report  that 
depressions  on  taxiway  3  were  first  noted  about  1  April  1954  by  March  AFB 
personnel.  The  areas  affected  were  small  in  extent  and  not  over  1  in.  in 
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depth.  In  the  WES  inspection  report  of  May  195b,  the  depressions  on  taxi¬ 
way  3  were  stated  to  be  very  pronounced  and  to  consist  of  grooves  confined 
to  the  center  10  ft  of  the  taxiway.  The  depressed  areas  were  of  variable 
lengths,  and  cracking  was  confined  to  the  edges  of  the  grooves.  The  taxi- 
way  pavement  was  overlaid  in  December  195^-j  and  at  the  time  of  this  inves¬ 
tigation  (June  1955),  the  taxiway  pavement  generally  appeared  to  be  in 
satisfactory  condition.  In  one  area  on  the  taxiway  cracking  had  just 
started,  apparently  as  a  result  of  slippage  of  the  overlay  on  the  original 
pavement.  Runway  2  was  being  heater-planed  and  overlaid  at  the  1  le  of 
these  tests.  It  was  reported  that  about  3500  ft  of  pavement  on  the  south¬ 
east  end  of  the  runway  was  rough  and  uneven.  The  work  consisted  of  planing 
the  uneven  areas  of  the  runway  and  then  placing  an  asphaltic-concrete  lev¬ 
eling  course  varying  in  thickness  from  3 A  to  l-l/2  in.  An  asphaltic- 
concrete  overlay  approximately  2  in.  thick  was  then  placed  in  the  center 
ICO  ft  cf  the  runway.  The  overlay  pavement  was  soft,  and  not  well  com¬ 
pacted,  and  appeared  to  be  rich  in  asphalt  content.  On  taxiway  2,  cracks 
from  the  underlying  portland  cement  concrete  pavement  had  progressed  up 
through  the  overlay  and  movement  of  the  underlying  broken  pavement  was 
evident.  The  pavement  on  all  other  facilities  appeared  to  be  in  a  satis¬ 
factory  condition. 

Test  locations 

9.  The  Los  Angeles  District  performed  tests  in  two  trenches  on 
taxi way  3.  Field  testing  and  sampling  in  connection  \rith  the  WE S  investi¬ 
gation  were  performed  in  three  test  pits  so  located  on  taxiway  3  as  to 
supplement  the  Los  Angeles  District  tests,  and  in  one  test  pit  located  in 
the  southeast  end  of  runway  2.  Locations  of  all  test  pits  are  shown  in 
plate  1  and  are  listed  celow  with  reasons  for  their  selection. 


Testing 

A/rency 

Test  Hole 
No. 

Location 

Reason  for  Selection 

LAD 

Trench  1 

Taxiway  3,  Sta 
29+39.5 

Considerable  deformation.  Trench 
extends  across  area  traveled  by 
B-^7  planes  and  into  untraveled 
area. 

(Continued) 


Testing 

Agency 

Test  Hole 
No. 

Location 

Reason  for  Selection 

LAD 

Trench  2 

Taxiway  3,  Sta 
30+78.5 

Area  of  very  slight  distress.  Trench 
extends  across  area  where  chan¬ 
nelized  traffic  of  B-47  planes  has 
occurred. 

WES 

Pit  1 

Taxiway  3*  Sta 
29+31  on 
center  line 

In  area  of  considerable  deformation 
in  channelized  B-47  traffic  lane 
and  8  ft  from  trench  1,  to  supple¬ 
ment  data  from  trench  1. 

WES 

Pit  2 

Taxiway  3,  Sta 

29+31,  11  ft 

northwest  of 
center  line 

Outside  of  channelized  traffic  lane 
and  opposite  pit  1  for  comparison. 

WES 

Pit  3 

Runway  2,  152  ft 
from  southeast 
end  of  runway 
and  4  ft 
northeast  of 
center  line 

In  lane  of  B-47  travel  on  runway 
where  small  deformation  of  pavement 
has  occurred. 

WE  S 

Pit  4 

Taxiway  3,  Sta 
12+29  on 
center  line 

In  channelized  B-47  traffic  lane 
where  pavement  deformation  has 
occurred. 

As  indicated  in  the  above  table,  testing  was  performed  in  areas  where  chan¬ 
nelized  traffic  occurred  and  outside  the  areas  of  channelized  traffic  so 
that  pavement  behavior  under  different  traffic  conditions  could  be  studied. 
The  LAD  tests  were  performed  on  the  original  taxiway  pavement  which  con¬ 
sisted  of  about  4  in.  of  asphaltic  concrete.  \!ES  test  pits  1  and  4  were 
in  areas  where  a  leveling  course  had  been  placed  prior  to  the  overlay, 
while  test  pits  2  and  3  were  in  areas  that  had  not  required  a  leveling 
course  but  had  been  overlaid  with  only  about  2  in.  of  asphaltic  concrete. 

WE S  testing  extended  into  the  subsoil  layer  to  a  somewhat  greater  depth 
than  the  LAD  test  trenches.  Data  from  test  pit  3  were  not  intended  for 
comparison  of  test  results  but  were  an  attempt  to  determine  the  cause  of 
the  pavement  depression  that  had  occurred  in  the  southeastern  portion  of 
runway  2.  The  deformation  that  had  occurred  on  the  taxiway  is  indicated 
on  the  pavement  cross  sections,  plates  2  and  3* 

In-nlace  testing  and  sampling 

10,  In-place  testing  and  sampling  performed  by  both  LAD  and  the  WES 
are  described  on  the  following  page. 
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a.  IAD.  In-place  density  and  moisture  content  were  determined 
on  the  surface  of  the  base  course  materials.  In-place  CBR, 
density,  and  moisture  content  were  determined  on  the  surface 
of  subbases  1  and  2,  6  in.  below  the  surface  of  subbase  2, 
on  the  surface  of  the  compacted  subgrade,  and  6  in.  below 
the  surface  of  the  subgrade. 

b.  WES.  The  only  test  performed  on  the  base  course  was  a 
moisture  content  determination  at  test  pit  1.  The  surfaces 
of  subbases  1  and  2,  the  surface  of  the  compacted  subgrade, 
and  the  subgrade  at  depths  of  0.5,  1,  and  2  ft  were  tested 
for  in-place  CBR,  density,  and  moisture  content. 

11.  Disturbed  samples  of  the  base,  subbases,  and  subgrade  materials 
were  taken  by  the  LAD  and  WES  for  laboratory  testing.  Core  samples  of  the 
pavement  were  also  obtained  from  each  test  trench  and  test  pit  for  labora¬ 
tory  testing.  Detailed  results  of  the  pavement  tests  are  summarized  in 
table  1,  logs  of  test  pits  are  shown  in  plate  4,  and  profiles  of  test 
trenches  1  and  2  in  plate  5* 

Laboratory  testing 

12.  Pavement.  The  cored  specimens  were  separated  along  the  inter¬ 
faces  between  the  various  courses  and  tested  for  unit  weight,  Marshall 
stability,  and  flow;  and  the  voids  relationships  were  determined.  Extrac¬ 
tion  and  gradation  tests  were  also  perfo.r-.-2d  on  most  of  these  specimens. 
Specific  gravity  tests  were  conducted  on  representative  samples  of  the 
asphalt  and  aggregates.  Representative  chunk  samples  of  the  asphaltic- 
concrete  overlay  and  surface  and  binder  courses  were  reheated  and  compacted 
using  50  and  75  blows  on  each  side  of  the  specimen.  These  recompacted  sam¬ 
ples  were  tested  for  unit  weight,  stability,  and  flow,  and  voids  relation¬ 
ships  were  computed.  The  IAD  also  performed  similar  tests  on  pavement 
samples  obtained  in  the  1954  investigation.  Results  of  the  1954  and  1955 
pavement  tests  are  given  in  table  1.  Gradation  of  the  pavement  aggregates 
is  shown  in  plates  6  and  7* 

13.  Base  course.  No  laboratory  tests  were  performed  on  the  base 
course  material  by  either  the  IAD  or  the  WES. 

14.  Subbases  1  and  2  and  subgrade.  The  subbase  materials  were  non¬ 
plastic,  and  the  subgrade  materials  varied  from  a  slightly  plastic  sandy 
clay  to  a  nonplastic  silty  sand.  Results  of  Atterberg  limits  tests  are 
shown  in  table  2,  Gradation  tests  were  conducted  by  the  LAD  and  WES  on 
the  subbase  and  subgrade  materials,  and  the  results  are  shown  in  plates 
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8,  9 ,  and  10.  A  complete  series  of  laboratory  CBR  tests  was  conducted  by 
the  LAD  on  most  of  the  subbase  and  subgrade  materials  encountered  and 
supplementary  tests  were  performed  by  WES  as  needed.  The  results  of  these 
tests  are  shown  in  plates  11  through  17  and  are  summarized  in  table  2. 

Analysis  of  Data 

General 

15.  The  1954  investigation  by  the  LAD  indicated  that  the  deforma¬ 
tion  that  occurred  on  taxiway  3  was  a  result  of  compression  of  the  subsoil 
layers.  The  1954  testing  extended  to  a  depth  of  only  40  in.  beneath  the 
pavement  surface  or  to  a  6-in.  depth  in  the  subgrade.  As  stated  previous¬ 
ly,  the  WES  investigation  was  intended  to  supplement  the  LAD  investigation, 
and  testing  was  to  be  extended  into  the  subsoil  layers.  As  the  investi¬ 
gations  are  comparable,  results  from  the  1954  tests  are  also  used  in  this 
analysis.  Prior  to  the  1955  tests,  taxiway  3  had  been  patched  and  over¬ 
laid  as  described  in  paragraph  4;  therefore,  cross  sections  made  in  1954 
are  presented  in  plates  2  and  3  to  show  the  extent  of  the  settlement  that 
had  occurred  in  the  pavement  surface.  The  profiles  of  test  trenches  1  and 
2  are  shown  in  plate  5.  Fig.  1  shows  the  type  materials  and  magnitude  of 


Fig.  1.  Test  trench;  bottom  string  and  wood  blocks 
indicate  deformation  of  subgrade  surface 
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settlement  of  the  individual  layers.  The  1954  report  and  the  1955  tests 
indicated  that  densification  of  the  subsoil  caused  the  distress;  therefore, 
this  analysis  discusses  primarily  the  compaction  of  the  subsoil.  Also  in¬ 
cluded  is  a  brief  analysis  of  the  paving  mixes.  Other  data  procured  are 
reported  herein  but  are  not  analyzed. 

Pavements 

16.  The  following  table  from  the  1954  report  of  the  Los  Angeles 
District  shows  the  relationship  between  the  design  criteria,  the  job-mix 
formula,  and  the  average  test  results  actually  obtained  during  construc¬ 
tion  of  the  binder  and  surface  courses. 


Voids 

Voids 

Stability 

Flow 

AC,  i 

Filled,  i 

1  Total  Mix, 

lb 

1/100  in. 

Surface 

Course 

Design  criteria 

75-88 

4-6 

1000+ 

16- 

Job  mix 

6.5 

80 

4.0 

2500+ 

10 

Actually  obtained 

6.2 

89 

1.9 

24L6 

10 

Binder 

Course 

Design  criteria 

65-72 

5-7 

1000+ 

16- 

Job  mix 

5.2 

74 

4.2 

1000+ 

11 

Actually  obtained 

5.2 

83 

2.4 

2645 
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17.  The  aggregate  used  in  both  the  binder  and  surface  courses  was  a 
crushed  granite.  The  gradations  of  the  extracted  aggregates  from  the  1954 
and  1 955  tests  are  shown  in  plates  6  and  7*  Studies  at  WES  (unpublished) 
have  indicated  that  the  density  of  recomnacted  specimens  closely  approxi¬ 
mates  that  determined  at  the  construct ion- control  laboratory.  In  order  to 
study  the  degree  of  compaction  developed  under  traffic,  the  75 -blow  recom- 
pactcd  density  is  used  as  a  reference  value.  The  only  recompacted  density 
values  available  were  those  determined  on  samples  from  the  traveled  lane 
(TP-l)  in  the  1955  tests,  but  these  are  believed  to  be  reasonably  represen¬ 
tative  of  all  the  test  locations.  Average  in-place  density  in  percentage 
of  recompacted  density,  asphalt  content,  and  voids  in  the  total  mix  arc 
presented  in  the  following  table  for  surface  and  binder  courses. 


Recompacted 

In-place 
Density,  $ 

Asphalt 

Voids 

Density 

75-blow 

Content 

Total  Mix 

Ib/cu  ft 

Recompaction 

$ 

$ 

Surface 

Course 

Job  mix 

- 

- 

6.5 

4.0 

Construction  control 

- 

- 

6.2 

1.9 

Untraveled  areas 
(1954  cond  survey) 

150.3* 

99 

6.4 

2.0 

Traveled  areas 
(1954  cond  survey) 

150.3* 

97 

6.3 

4.0 

Untraveled  areas 
(1955  cond  survey) 

150.3* 

99 

6.2 

3.8 

Traveled  areas 
(1955  cond  survey) 

150.3 

99 

6.5 

3.5 

Binder  Course 

Job  mix 

- 

- 

5.2 

4.2 

Construction  control 

- 

- 

5.2 

2.4 

Untraveled  areas 
(1954  cond  survey) 

151.6* 

99 

5.2 

2.7 

Traveled  areas 
(1954  cond  survey) 

151.6* 

100 

5.3 

1.8 

Untraveled  areas 
(1955  cond  survey) 

151.6* 

99 

5-9 

2.7 

Traveled  areas 

(1955  cond  survey) 

151.6 

101 

4.9 

3.0 

*  Assumed  re compacted  density  values. 

A  comparison  of  densities  in  the  traveled  and  untraveled  areas  indicates  an 
average  of  9 &f>  of  recompacted  density  in  the  surface  course  in  the  traveled 
area  and  99$  in  the  untraveled.  In  the  binder  course  an  average  density  of 
slightly  more  than  100$  of  recompacted  density  is  shown  in  the  traveled 
area  and  99$  in  the  untraveled.  No  densification  of  the  surface  course 
and  only  slight  densification  of  the  binder  course  are  indicated.  The 
voids  in  the  total  mix  were  generally  above  the  minimum  allowable  of  3  per 
cent  (1955  criteria)  for  the  surface  course,  but  were  less  than  the  mini¬ 
mum  allowable  of  5  per  cent  for  the  binder  course.  No  evidence  of  distress 
was  noted  in  the  surface  or  binder  course. 


18.  Data  in  table  1  indicate  that  the  penetration  of  the  asphalt  in 
the  surface  course  in  1955  was  about  50>  while  that  in  the  binder  course 
was  about  25.  It  is  presumed  (values  are  not  available)  that  the  material 
originally  had  penetration  values  between  85  and  ICO.  Softening  points  of 
132  F  and  l4l  F  were  founa  for  the  asphalt  in  the  surface  and  binder 
courses,  respectively. 

19.  Cores  taken  from  the  pavement  in  1955  indicated  that  the  appar¬ 
ent  slippage  described  in  paragraph  8  was  partly  due  to  lack  of  bond  be¬ 
tween  the  overlay  and  original  surface  course.  The  data  in  table  1  show 
that  the  stability  in  the  overlay  in  the  untraveled  area  was  250  lb,  the 
degree  of  compaction  92$  >  and  the  voids  in  the  total  mix  11. 9 $.  In  the 
traveled  area  the  stability  had  increased  to  over  400  lb  and  the  compac¬ 
tion  to  95$,  and  the  voids  had  decreased  to  about  9»5$*  The  data  avail¬ 
able  on  the  leveling  course  were  from  the  traveled  area  only  and  showed 

an  average  stability  of  about  700  lb  and  voids  in  the  total  mix  of  a  little 
over  12$.  These  data  indicate  that  traffic  will  tend  to  increase  the 
strength  of  both  the  leveling  and  overlay  courses;  however,  it  is  doubt¬ 
ful  that  the  bond  between  layers  will  be  improved. 

Densification 

20.  In  this  analysis  it  is  assumed  initially  that  the  density  ob¬ 
tained  during  construction  was  about  the  same  inside  and  outside  the 
tracking  lane.  The  plot  of  in-place  density  versus  depth  in  plate  18 
shows  that  below  depths  of  about  32  in.  at  trench  1  and  40  in.  at  trench 

2  considerable  densification  is  indicated  to  have  occurred  in  the  tracking 
lane  over  that  outside  the  tracking  lane.  From  40  in.  to  about  60  in.  the 
density  outside  the  tracking  lane  averaged  about  81  per  cent  of  modified 
AASJIO  maximum  density;  that  inside  the  tracking  lanes  averaged  about  86 
per  cent.  Below  60  in.  the  data  indicated  about  the  same  density  inside 
and  outside  the  tracking  lanes.  Assuming  that  the  density  of  the  material 
between  40  and  60  in.  has  increased  about  5  percentage  points,  an  inch  of 
deformation  would  be  expected.  Actually,  the  deformation  amounts  to 
nearly  4  in.  This  has  three  possible  explanations:  (l)  the  original  as¬ 
sumption  of  equal  construction  densities  is  in  error  and  the  tracking  lane 
was  less  dense  than  the  untraveled  area,  (2)  the  densification  extended  to 
considerably  more  than  60  in.,  or  (3)  a  combination  of  (l)  and  (2). 


11 

21.  It  was  stated  that  during  construction  the  subsoil  was  rather 
dry  (see  reports  mentioned  in  paragraph  7)*  It  is  seen  in  plates  15,  16, 
and  17  that  the  optimum  moisture  content  for  the  10-  or  12-blow  compaction 
efforts  for  the  subgrade  materials  ranges  from  10  to  13  per  cent.  In-place 
moisture  contents  in  the  uncompacted  subgrade  ranged  from  5-9  to  15.6  per 
cent.  As  stated  in  the  LAD  failure  report  of  1954,  it  appears  that  at 
least  a  portion  of  the  deformation  is  explained  by  the  fact  that  the  dry 
subsoil  gathered  appreciable  moisture  after  it  ;/as  covered  by  subsequent 
construction  and  was  then  capable  of  accepting  more  compaction  from  the 
imposed  traffic. 


Significant  Facts  and  Conclusions 

22.  No  measurable  change  in  thickness  occurred  in  the  pavement,  base 
course,  and  subbase  layers;  therefore,  the  compaction  at  the  time  of  this 
investigation  appears  adequate  for  these  materials  for  the  imposed  traffic. 

23.  The  densification  which  accounted  for  an  appreciable  portion  of 
the  settlement  occurred  at  depths  below  40  in. 

24.  As  the  moisture  content  of  the  subsoil  increased  toward  optimum 
after  construction  the  material  densified  under  B-47  airplane  loadings. 

25.  Design  studies  should  include  moisture,  density,  and  CBR  data 
in  the  subsoil  to  a  depth  where  the  design  wheel  load  will  have  little 
effect. 
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LOGS  OF  TEST  PITS 


PLATE  4 
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PLATE  6 
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SCREEN  NUMBER 


RANGE  OF  GRADATIONS  OF 
BINDER  COURSE  AGGREGATES 
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GRADATIONS  OF  TYPICAL 
SUBGRADE  MATERIALS 


iiManuiiiaia  aaiaauaaim*«a»«ai 

■  aucHiiaiiiiiiiuaiaamtMtMiM 

•  iM«i»titimniai»HHiuti»»M«( 

iimiauuiinuiuiuntiiiimli 

iiiBaiiitiMaiimatmaKaMiiiBau 

aiaaaaiiiaitlfkUBVfiaiiaiaailiiuit 

araiatitaiiiaaiiaiti  uau  iiauiMM 
iiiiiliiiiBimaimiiiiiiniamti 
aaniBaiiiniMaiiMtatst  am  man 
itaaiBBMiaim  aitMiianaatiiaaau 
unman 

■aiimiiimuiiiia  iimiaiiiiiata 
aaiBiaiiiaaaai«mi»«8uiaaaiami 

aiiaiinaiiaiataaaaaiaaaiaiiaiaaiai 

laiaimaataaiiiiivBiBBaiaaatiaiaaa 

taiaiBaaiiaiaiiiaiuiimiaaiiaiftU 

iiaiaiiiiiuasiiiuiiiiliiiainiBii 

ja|itaiiaaiititiaatiiinaiiaaiiiiia 

•■■■a aaaan  vaaaaiuaiaaaamtaaaiai 
taBBiiiiaiia:iiiaMB«iBniMiaaBtai 
mu  naif  iii  it  mil  mil  ms m 

■  iau  \a  aaaaaaaaaa 

■  aataaiat  inaa aiiiaiiaiiiaiiiiaiaii 
miaiai •mui  iiiiiiiiiiiiihiibii 
iiiiiiniiiiiii  miii  mu  •■•■■■•iii 
■mi  ib  mi  1 1 1111111111811  biiii  nail 

aaaaiBaaiiiaBaaBt'iaiaaaaaaaiiaiiaai 

■  ■•at  ataaa  aaaaiaaiaa  mu  taaiaaiaai 

iiiiaaiiiiftriaai&'niitsaiiiiiiiMi 
laaamia:  «wi  ^aiaiiiamaniBBia 
mimi  iniimik  iiiiia biiiiiiiii 
iiaaaamr  laaiaaaat  aiaaaaaaaiaaaaai 
aaanaaaair:u««i.ji.  ;  taaaiaaiiaaiaaa 
aauiaaiiiiaiaiaiiiha;  uiiaiaiiaaia 
aiHiiiiiiiiiBiiiiiimiMiiiiiiiii 


lamaiiaiiaaiaiiataiaaaiiiaiiiii 


(is  ata 

■mi 

uui 
mu 
aaaaa 
ami 
•mi 
■  mi 

aaan 
mu 
■  am 
■  ■mi 
•  mil 

Basil 
aaaaa 
aaiaa 
■mil 
mill 
aaaaa 
mail 
ami 
Banal 
•mi 
aaaaai 
■  am 
aaaaa 

mill 

maa 

aaaaai 
aaaaal 
aaaaa 
aanii 
ami 
■  aiiai 

I  Bara  r:  I 

IbIL  JB 

lima 


aaaaa 

ami 

ami 

maa 

aaaaa 

mn 

•  mi 

•  ini 

•  am 
uni 

■  Bill 

inn 

BIIII 

bum 

aaaaa 

nan 

biiib 

aaaaa 

mn 

aim 

mil 

Bill! 

BIIII 

aaaaa 

mu 

aaaaa 

■  ■■IB 

■  ■III 
aaiaa 
aaaaa 
aaiaa 
mn 

■  ■■a 

\m  +  - 

«  .  IB 

,i  aa 

BIBII 

aaaaa 


aaaaa  aaaaa  aaaaa  laaaBjiaa 
tmiamamaiiaaBniaii] 
mil  B  Bill  ■■  BIB  II 1 SB  1 1 B 1 ■  ] 
BmiBmamimasmm] 
aaaiiaaaaaaaaaaaaaaa  aaaaa f 
IBBBIIBlillllllllllllBIBlI 
iiBiimiiiimiiiinaiii] 

BN  I  ■  BIIII  Bill!  BaiBBIBIBB  I 

aaaaa Biaaa aaaaa aaaaa aaaaa] 
laaainaaaiMiaaiaiuaaaif 
llllBlIliliailiBllBiimi  I 
biiib  aaiaa  maa  a  bibb  iiibb  I 

iiiaiiiiiiiiiiBitiBi aa ail] 
BiiBiBiiiiB|maaiBma«B| 
aaaaa aaBaa aaaaa aaaaa aaaaa I 
i«BBiiiaiaiaaaaBiaaaiaaBa| 

■  aaaa aaaaa iaaaa  aaaaa aaaa* ] 
•iiBiaiiaaiaaia  amsmiif 

•  •■is  aim  aaaaa  aaaaa  aaaaa  I 
aaaaa aaaa a aaaaa aaaaa aaaaa | 
aaaaa aaaaa aaaaa Baaai aaBaa] 
iiiiiiiiiiBiimaiiiimi  ] 
imiiiiiMi  a  <  ■■»<  mi] 

BIBII IBIII BIIII BIIII BIIIB] 

■  ■•aa  aaaa  j aaiaa aaaaa aaaaa V 
•mmaM  ►+  taaBaaBBeaiaal 
aaaaa aarar aaaaa aaaaa aaaaa] 
uaaum  i  mat  laaia  aaaaa] 
•in  i  aiB'^iBim  iimum] 
•aaiv  iivaaiana  aim  iaaaa] 
liar  a a.aaaiaaaa aaaaa aaaaa] 
aaraa^  am  a  aaaa  aaaaa  a  aaaa] 
i  in**::  niitaiaiiiBiiiiil 

•  .fliiiaatiiaBi«iiaiiiiaia| 
iiaaaiiiaaaaaiBaiiaaaaaaaal 

aa«auiBiaiaiiBiiiiiiiBii| 
am  ■  aaaaa  aaaaa  aaaaa  aaaaa] 

■  ■■mimiiiiiiiiii  maa  ] 
aim  iiiaiiaaii  Biiii  siaaif 


UNSOAKED 


UNSOAKED 


|>iffiBSiMi« S i a ■ i ■ ■ i ■ a i ■ l • ■ ■ ■ i ■ ■ ■ ■ ■ 
I  Bana  aaaaa  maa  bbiii  anal  taaaa  aaaaa 
I  aaaaa  aaaaa  aaaaa  aaaaa  aaaaa  aaaaa  aam 
I  aaaaa aaiaa aaiiaaiaaiiaaBi iaaaa aaaaa 
J  aaaaa aaaaa laaaaaaaaa aaaaa aaaaa aaaaa 
|  aaaa a aaaaa aaasaasaaa aaaaa aaaaaa aaaa 
|iiai  a  aiaaaaaiai  aaaaa  aaaaa  aaaai  ami 
laniiiniBiiiaiBiiiiaaiaiiNiBiiiB 
■MVMli  BiBBiiiiiaiaaaiaasaiBBBia 
aaaaa aaaaa aaraa aaaaa aaaaaaaaaa aaiaa 
■iaaaiaBBiii,n|iiii  ■■■■■■■■■■•■■■■ 
Baaaaaaanni  aa  iaaai  aam  aaaaa  aaaai 
aaaaa  a  aaaa  (.aaaa  aaaa  a  aaaaa  naaa  aaaaa 
■BBBIIIBir  Bllltnilll ■■■■■BIIIIIIIII 
aiaaaiaaa j aan  a aiai a aiaaaaaiai aaaaa 
aaaaaeaa* a aaaaa aaiaa aaaaa iaaaa aaiaa 
. . 

■  uiaHHMiifilBiiM 

mnnsniRil  tiaaiimaiamii&a 


A aaaaa aaaaa aaaaa Casas aaaaa aaaiaaaaaa] 
|  taaaa  aaaaa  BBaaniaaB  aaaaa  aaaaa  aaBaa  ] 
|  aaaaa  aaaaa  aaaaa  r-Naaa  aaaaa  aaaaaiaaia] 
I  aaiBa  aaaaa  Bar-..  aaaa  a  aaaaaa  am  | 

laiiBiBiiBia ^aaaiiai « iaaaiiaaiaiaaii| 
iaaaaaaariria  *  aaaaaa  aaaaa  aaaai  aaaaa] 
|aaaaaaai.aaaBsaaaaii  laaaaaaaaa  a  a  aaaa] 
lasiaae  asasav»i:«.  hla:: aiBaaaaaaaaaa] 

limiiaiir  Mimimiiiiiiiiiiiiiii] 


nuaaMiiaaiaaaiaaaaaiiiaiiiaaflHH 
]  a  ana  a  aaaa  aaaa  aiaaaa  aaaaa  a  aaaa  aaiaa] 
]  IIIBB  I  Bllllllll  IBimillBBlIBB  biiii] 
]  a  aaiaa  aaaa  asaaa  aaiaa  aaiaa  ami  aiiaa] 
I aaaaa aaiaa ■aiiai aaaa laaiiiaaBi aaiaa] 

. . . 

liaBiiBiaaaaiiBiaiBBaBiaMaaaaimu] 
]  maa  aaaai  aaaaa  aaaaa  amamaa aam] 
iiiiiiiiiiiBiniiiiiiiiiiiiiiiiiiail 
laiimniaiitiBiiiiiiiaiiiiiiiiaaai| 
J  aaaaa  aaaaa  aaaaa  aiaa a  aaBaa  aaaaaaaaaai  | 
|miiBBiiaiBBiaiiiBiiiiiimiBmiai| 
I Raaia aaaaa aaaaa aaaaa aaa&aaiiaaaaaaa] 

IIIIIIIIIBIIIIIIIIIM1  jllB«| 

I  iimmiaaiu  ■■■■■■  iimummai] 
]  aa  aa  a  BiBaBaaaaaaaiarr^aM  aaaaa  aaaaa  ] 
■a BBBBiaaaaaaaaaaa u j  .aaaa aaaaa aaaaa I 

IKasaiiiaaaiaaiiaa' *!!!!! aaaaa aaaaa I 
niBiaaiiuaaaaiiar  amass  aaaaa  maa] 
y aaaaa aaBaa aaaa aaaaaa aaaaa aaaaa aaiaa] 
iBamamaiimramimmmiaml 
|iaaaaiiaiaaaaBrjaaaBBBimBpaaaaaaa| 
]aaaBBaaaaaaaa  i  >  uaaaBiaaMifiaaiaaaH 
iBiBiiiiiiBi^^m^i  j  ami  mn  aim  1 
J ■•■■aaiaaft  >a aaaaaa a aaaaa aaaaa aaaai] 
laaainif^aiiBaaimiiaBaaamaiiBil 
]aaaa>,  ■  MBiimiiiaiiiiiinamiml 
lair.aaB!  ■■mmaaimimiimmil 
lllBIIBIBIBiaiBNIIIIIIIIIIiailltlll] 


SOAKEO 


MOLDED  DRY  DENSITY  IN  LB  PER  CU  FT 


gaBsaaaaaBiaBaBiaaBBl 

laaaiaiiiaaiaiaMiBaaaBBiaRaBiBaaaial 
|  ipimii  ■■  ami  iiiiiiiiiibiiiiiiiii  I 
9 aaaaa aaaaa aaaaa aaaaa aaaaa iaaaa aaaaa I 
^ja.amaauaaanianMMnM.aaaaa  | 

RaiaiBaSiRialB^iaBaaaaBaiiaBBBBal 
lHiiaiiiBBBimiai\^aiBiBaiiBfiaiaiaa| 
jiiaaaaanpmaaaan  * aaaaa  aaaaa  aaiaa  | 

|niaainl|!M||MMBMMMMMMMl 
liBiaaaaaaaMj 
|«aapassisai 
I  aaaia 

|lJBBBiaiB*liBfiicaiB§ 


■aaaaai* 


iaav\v««aB|y' aaaaaa  laaaaaaaaa 
aaaaaaaaallx-aaaaaf aaBaaaaa 
aiBiri'iiiaik^^aiiBiimiiial 
■  '  'aaBM  .iaaiBBaaiiiii 

ruaiiiKiiir^iiiiuiiaii: 
•  aaaaaa  t'aw'aaiacja  laaaBiaaBB 
■■■iiiiiaBiuiiiiak'riiMiiaiiii 

laNBaaaBaBiaaaanakuaa^iaaa&iBfMa 
•saimiiittfiBiaii>arviaiiirmiiiiii 
aiBHiiBi«!|Bn’iiiv«ruaat.'iaiaiiiti 
BaBaaBaBBBil-^jIfalv'a  iaaaa  ^rtaa  aaaaa 
iiHBiimi|;iiiiiaiuiiiii\<aiiiiRa 
BaBVaB«IIP,«lBiaBI|ltBlliaUl>UiaBU 

iiiiBiir  iaNiRiiimi«imaiv<  aaaia; 
■■aaaiaaaaiBBaaBBa***  r^iaaaaaac'  jiaafl 
aaaaaBaaaaiaaaiaa^jBav  aaaaaaaoaaaH 
aaaa  a  aaaaa  aaaaa  *  iiaSaaMMaMaaMMd 

aaaaa aaaaa aalr^ aaaaaa 
aaaaa aaaaa laaaaaaaaa a 
HaaiaiaiaraBaaiaiBBapH 
kaaa5aaa  jb  aaaaaiiiiia^^^ 


jaaaal 

, - ■■aaiaa  I 

iBav'aaaaaaaiaaBal 
HBaajaiaaiikiaii] 
laiaaaaiaaaBBvaBBl 
■■■■■■■HMSlBSil  a  a  a  a  a  a  a  a  a  a  I 

a  a  a  a  a  a  a  a  a  j  j  a  a  a  a  a  a  *  a  a  sn  mix  a  a  a  ? 


DENSITY  VS  CBR 


O  MOCMFIEO  DENSITY  5S  BLOWS 


□  25  BLOWS 


A  10  BLOWS 


MOISTURE  CONTENT  IN  PER  CENT  ORY  WEIGHT 


MOLDING  MOISTURE  CONTENT  VS 
DENSITY  AND  CBR 
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DENSITY  IN  LB  PER  CU  FT  CORRECTED  CBR  CORRECTED  CRI 
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BIBaBIBBlBlIBaaiBIBB  Ik  »  B  B  Bl  8  B  ■  ■  BBBI 

at BBtiiBiaaaiaiiiBMi  tr  'aaaaaaaaaa 
aaaaa ■aaaaiaaaiaaaaaifcB*.  r iibbbbbb 


laiaaaaBBBBBBBBIBBBaaaBBBBIBBBIBBg 

l!jg|IMIIIMa»«»»»«»«»«B»B»»!!«^l 

■aBJBBiBiiiBiaiiiaii 
aBBiaiiaaBBiBBBiBaa 

BaTailaiaaia  a  a  a  a  a  ■  a  a  a  a  a  a  a  a  a  a  a  »■! 
laBBaiBBBmBBBBiaiiaiaiaaaiiBis 

BIIBaBIBBIlIBBBIBBaaiBBIBIBBBiaB 
laaBBaBtBBBBIBBlIBBBIBBBBBBaBfllB 

aaaaa aaaaaaaaaa a aaaaaa a BBaaBaaia 
a aaaa aaaaaaaaaa a aaaaaaaaaaaaaaaa 

lIBBBIflBBBBBBBIBIBBBIiaiB 

a aaaa aaaaa aaaaa a aaaa aaaarnaaaaaa 

BIIBaBlllVlIIIBiaBBBBBaikBBBBBflB 

hub  a  aaaa  aaaaa  bibbbib  a  ar  aiiiiii 
a  saaa  aaaBB  aaaaa  aaaaa  iBBB’JBBaaaaa 
BiiBiBBiiBiaaBiBiaBiiBif i aaaaa aa 
aaaaa  aa  aaa  bbbb  a  BBaaBaaia  aaaa  a  aa 

BIBBBBBBiaBBBBIBIIIBI  fT  IBBIMIBI 
BIBBaBIBIIBIBIIBiaBIBBiBlirSIIIB 
aaaaa  aaaa a  Baaaa aaaaa i^aaa i <aia  a  a 

•ibbi aaaaa a bibb a Bar aaaaaa bibbs mm 

BBBBB  BiBBBBBBB8BBr.BB"4BBB  BBBBBBB 
BBEBBBBIEBBBIIBE EBB  iIBBBBIBBIBBI 

■  iiiiaaaaaiiBB^r^i  •laaBaBaiiB 
IIBBBB8aBBBM4irEB'EBah:^l8iaiia 

BtBaBBBBS^BrUBBWBBBBiaBBaBk/IBIB 

■  ■■IB E  1BV1EBIBIE8BBBB BBWBBBB 

aaaaoiaasaa^aBBaaaaBBaaaaaaaaaaaMH 
ar'«a*san^aaBaBBj8aaaaaaaaaBaaaaBaa| 

ink 4ei-<e  /  zzzzzzzzz:  «bmbbbbbbm| 

I4IELEBB  jBBBBBBBIBIBBBE.'lIBBBBBa 

aaaaa a aaa a aaaaa aaaaa aaBBaBaaaaaa 
a aaaa aaaaa aaaa a aaaaa aaaaaBBBaaaa 


UNSOAKED 


UNSOAKED 


aaaaa aaaaaiaBaaaaaBaaaaaBiBaaaiaaaal 

Pff^aaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaal 

■HllBlBBBaBiaBBBIBBBBBBBBIBBBBBBBa^l 
SBBBflBBBBBIBBillllBBBBBBBBBBIBBBBi 
SaBBaBBBBailBIBIBlIBBIBMIlBIBBIBHi 
BBsa ■■■■■■>■■■■ BBaaBBBaaaaaiBB Baaaa 

BBaaaBaBBaBBaaa aaaaa BaaaBBaaaa aaaaa 
ElBiaiEEBBBBIIBEiaBBBBBBBBaaaaBaiBB 
■BBBailliaiBIBaiBBBBBiaBBIBaaBBBBBB 

Baaaa aaaaa Baaaa aaaaa BBaaa«aaaaBaaia 
EBBBRaiaBRBBBBBBBBaBBBBBBIBIBaBBBBB 
■aaaaaBaaaaaaaaaaaaaBaaaaiaaaaBaaBB 

EEllBEBBaBIBEBI  iCIBBBBBBBBBBaBBBBBB 

Baaaa aaaaaiBaaNBBcaaaBaBBiBBBaeBBBi 
b aaa a aaa aa aaaa j aaiwr saa a a aaa a bbb Safi 

■  ■asa ■■■■■■■•* ■■■au  ^ aaaa rbbbbbbbbb 
■aiaa Baaaa bbbubbb*  biibbbiubbbbbbb 

BBaaBaiBBaaBMaii'iB^BiiaiBBiBBRaiaaa 
BBaaBaBI8BBItBB8rJBIBr8BBBBBBBBBBBB 
aaBB8IIBE8BB'jBB'  jaBI.MB8BBaaB8l8IB 

■  ■■■■■■■■aar^ar  ■■■■  j  v^BEBaaaaflaaBN 

iBBaaaiiiiiBiiBiM8Biib«r^i!iiaaiB 

IBBBaaialBBBaBtMlBBBBaaLlLjiBIBBBB 


aaaaaaBaaaa 
BBaaaaBBa  aa 
aaaaaaaBBBa 
BBflaaavaBBB 


BBBB8IM8B8 

BB8BBBBBBBB 

8BBBBBBB8BB 

aaaaaBaaaaB 


aaaaaaaaaaa 
88888888888 
■  ■aaaiauis 
aaeaaaaaaaB 
iBaiuaiBaa 
aaaaaaaaaaa 

BaiBBBBBaBB 

■■laiiaiaarr: 

aiMBaaaR'k! 

a8UII8?3«BM 

uaa^aa^rasAa 


aaaaaaaaaaaaaaaa 
BaBaaaasBaaaBaBB 
a aaa aaa aa aaaaa aa 
aaaa aaaaa aaaaa aa 


aaaaaaaaaaaaaaaa 

aaaaBaaaaaaaaaaa 

aaaaaaaaaaaaaaaa 

aaaaaBaaaaaaaaaa 


piEEB888MIB 

■HnaiBaaaar  oal 
aaaaBaaaBBx.«aaaa 
aaBBBr*8aa:>aaaaaa 
B8Bark|B'/^«M«R 

anaai  »«a  jbbiribib 

dBBCEBik'aaiiaaaa 

aaaaaa 

88l>  .88B8MIB8BB8I 

aa^aaaaaujaaaaaa 

•aaaaaaBaraBBBBaa 

aaBaaaaaaaaaaaaB 


SOAKED 


MOLDED  DRY  DENSITY  IN  LB  PERCU  FT 

SOAKED 


iBaSRSaaSSSaSaSSaBSSSaBBSSeSSSSaBl^l 

■■■■me:::::::::::;:::::: 

_ HiHDBaiRiBeaBiBaBBNi 

■aaBaaSaiaatBaal  a  a  a.*1  v  a  a  a  a  a  •  a  a  a  a  a  a  a  a  a 
■BaaaaBaaaaaaaaaav^aaT.oaaaaaBBaaaaaaa 
■8BB8a8aaBaiBaaaa»«<ik'L<a8B8aaaafB8aa 
laaaaBBaaaaaBaai'iBi  ^BMaaaBaaaaaaaaa 
■fiaaaaBaaaaaaaa^aBB.t^a^r.aaiBaBa  aaaaa 
l888Ba8MBBia8riBaBn8liy'B8B8BB888aB 
paaaaaBaiaaaaavaaaaii^aaanaaaBaaaaaa 
paaaa aaaaa 8af<aaaaaa>  '"iayr. aaaaaaaaaa 
■KaaaaBaaaaar  «  aaaaa*:  a.  vaa*;*M  aaaaaa 
1  BtBiBBaNBBBijiiaa'iaaBMBB'.viii  aaaaa 
JaaBBaaaBaBaaBaar'iBaaakL'taB^aaa  aaaaa 
laaaaaaaaaaiaaaavJaaaaBi'kk  5iaa^^aaaaaa 
laaaaaBBaaaBaai^aaaSaMBa^^Bk'^aiaaaa 
laaaaaaaaaaaaaaaiaaaaiaapk jaa^^iaaaa 
KaaMaiaaaaaSariaftaBaaiar.M^Bcaaci^aaaa 
iBflBBB8B8BBIiafiaiRa88ria8Viaa8><H| 
Isaaaa  aaaaa  pa  v  iaaaaaa  aaaaa, iL>aaai 
iMaaaaaaaaia  i  aaaaaaavaaaaiT  aaaak 
|iB8BBBBB8aaaBBBaaaBraaaaaauaaaaaiMH 
laaaaaiBaaaaaaaaaiaajafiBaaaaaaaaaa^al 
|MMMM|MaaaBaBRr/(BRaBaiiiaaaaBaa 
W88B88MB  aapaa  8aa8a  aaaaM 
MiBaBaB^aaaaaaiiaaBBaBNBa 

Ku::uissK»!»»:i»n 

■■■EspKEKSSSESSRtKKSIK: 

■aaBaaaaaaaiBaar/aBaaaaaaaaBaaaiBiBaal 
■aiaBBaBaaaaaaaaaaaafiBBaaBaaBaaaiaaal 
laaaaaaaaaiaaBaaaiaaaiiaaBBBBaaaaaaal 


t  5  10  IS 

MOISTURE  CONTENT  IN  PER  CENT  ORY  WEIGHT 

MOLDING  MOISTURE  CONTENT  VS 
DENSITY  AND  CBR 


DENSITY  VS  CBR 


0  MODIFIED  DENSITY  55  BLOWS 
D  25  BLOWS 


5  10  BLOWS 


LABORATORY  CBR  TEST  LAD 

SUBGRADE  -  CL 
TT-I 


PLATE  15 


...... 

ii!!::l:i!!!!!ii!:liii:i:iii»:::::i 

iiln'ijiiuHSliiiiSiSiiiiSniunf 

J.  ii  laiiii.ij.im  ■■■■•.•■■■a.iiMia 
liiiiiiiiiiniijijiaiiiiiiinijiiM. 

in  a  a  aasaaaa)  in  ■■>■!■>  laaaaaaaaa 

SSS«SSSStSSSSS!  iSSi.i.iiu’uSiuii 

■  ■■■  i ■■■••i i «i ii 

■  a ■■■■■■. a .■«.ii..iiiiiia a a 

aaiaamiaani  hi . . 

MaiiiMBaiiiiiniMiaiaiaiiiii.aiii 
aiiiiaiiiiaa.  iai  Bifliiiai.ai.a.imi 
maaiiamaran  laaiiaBaimimMa 
aaiiiiaaaaii'iiai  aaiaaaiaai.iia.aaia 
laii.iiiaii'iiiiauniiBiiiaBiaaiii 
aiaaBiaaiia.aBiiaaiiiiaiiafiiiBiiBaa 

iBiaiaBaai.BaiuiiaBjaaaaa.iiaaaaaa 

iiiSSSSSSSa!SSS«Sft mSSSSSSSSSSSSSBSSS 

. . a-  a  an  aaaaaiaaaaaaaiaaa 

liiBMia.iiiai:m  <■■.■■>■■■■■■■■■■■ 

lanaa  11a11aaaaa1r4iiLja111.Bi1.11a1 
laaaiaaia . .  vaaaiaaiBaaaaaa 


UNSOAKED 


UNSOAKED 


imiiiaiuiaiHiiiiiiiumiiimi 
sa aaBaaaaaiiaBiiBBaaaaaaa aaaaaiaaaa 
aaaia a bibb laaiaiaiai aaaaaa aiaaaaaaa 
a aaaa a Baaaia bbbbb bbbb bbbb aaaaaa bbbb 
iBBa.aaaaa.BaiiBaaBaaaaBa.BBaRaaBBB 

■  Ma.i.i..a.i.i.B.aiBBa.BB.BaBaB.aa 
■asa bbbbb aaaaaa  nafiaaB  aaaaaa  a aaaaaa 
BaaaaaaaBBiapaiiaaf aiBBaaiaaaaaaaaa 
bbbb a laiaiaafiaa a aaaaaaaa. B.aaaiaaaa 
BBBaiaaaaaiaaBaa.Bii.BaaaaaaBiiBBaB 
aa aa aaa a aa. aaaaaa ■aaaBBaBaeaaaaaaaa 

a  a  la.  ■  . . aianaai  aaaaaiaaaa 

aaaBiaaMaBBBBiiiaaaiaaBaaiiiB8B8BB 

BaaaaBBaaaaaaaiiBBaBaaiiaiaiaaaaaia 

■  a.iaanaaif  aaiaaBaaaa  aaa  aaaaaa  a  aaa 
a bibb a ia.a aa a.a Baa aaaaaaaa bibb IBBBB 
■■aBBaaaaaiaiBiaaBBBBBBaaaaaaiiBBn 
BBaaaBaiBaaaiaaa.aaaaBBBBBBaBaaaBaa 
BBBaBBBaaaaaBBBaaaaaaaaBBiBBaaaaaaB 
aaaaaaaaaa.aaaaaaaaaiaaaaBaaaaaaaaa 
aaiaaiaaaBaBaaaiiBaaiBaaaaaaaiaaaiB 


BBIIBaBBIBBfl.aBIBBIBBBI 

■aiiBaBRBBBRaBBaaaaBBaB 

BBBaaaaaBaaaaBBaBaaaaaB 

BaaBBaaBaBBaaBBiaaiaaBa 


BaiMBBaiBaaiiB.BaBBaai 
aa aaa BBBBBBBBBaaa aaaaaa 

. . aaa 

BiBaaaaaBBBgBBBBBaaBaBB 

BaaaaBBBBBBBaiBBBB  IIBHI 
BBBIRBB.BBBBIBBaBB.B8IB 

aaaiaiBBBBBBBBBBi aaaaaa 

BBaBBB8BBBiBBBBIBBBBBRB 

B.a.aaBaaaiBflaBBBBBBBaa 

BBBBBBBBIBBBBBBBB  BBBBB  B 

BaaaaaaBaaaaaBaaflBBBBaB 

BB BBBBB  BIBBB  BBBBB  BB  BBBB 


BBBiBaaa 

BBBBaaaa 

BBBBBBBB 

. a 

aaa  bbbbb 
.•aa.aBB 
BBBBBBBB 

aaaaaaBa 

BBBBBBBB 

•aaaBBai 

BBBBBBBB 

•BBaaaBB 

BBBBBBBB 


BB  BBBBB  BIBiBIBB.BBMa.B 
HBaaaBBaiaBaiBBiBaBaaiii 
aaaiBR.BBaBaaaBiaia.i 


SOAKED 


MOLDED  DRV  DENSITY  IN  LB  PER  CU  FT 

SOAKED 


iBBaaaaaBaaiBBaaaaaMaaaaBiaaBBBaaapl 

aa  a 

laaa8aaaBaaa8Baaio~aaaaaBaiBaBaiaBSB| 

laaaBaaaaaaBBP8a8a,\.aaaaaaiaaaaaea8B| 

laaaaaaaBBBaaBk'BBaBLi-BiBBaBBaBBaBaal 
|MMMMMMMMMii'  I..BBBBBaaMM| 

ESia* "SiBBaSCa 

■■■■■■■■HiBBB^H^aR.aBaBHH 
^•BiaBiBaaia  *BBaik\ia  a  a  a  a  .>  a  a  a  aa  a  a  aaie| 

aBBHHBBBHBMBBBBBBBIV‘>IBaBBBBBl| 

aBBBBiaBBBiaaaar^k  L^aaaiA^BBaaaaBaBl 
aaaaaaaaBkaaaBr  iaB..':aaaaak'r^aBaaBaa| 

■  BBBB  BIB  BB  I  BBBABBBAW^BMNBl>'t>-JBBBBBBal 

!Baaaaaaaaaa»aaaaa<>nBBai\naaaaa| 

III  III  a  It  aaa 
aaaafi 
a  a  b  a 

aBMa.BBBBIBBBarjBB.ai  .BI,  BaaillBBfll 

aiBBaaaiBBaiflBaaiaaiiBiABBBBBiiiBaal 
BB. 


0  5  10  IS 

MOISTURE  CONTENT  IN  PER  CENT  OflY  WEIGHT 


DENSITY  VS  CBR 


LEGEND 


0  MODiriED  DENSITY  55  BLOWS 


0  25  BLOWS 
5  10  BLOWS 


MOLDING  MOISTURE  CONTENT  VS 
DENSITY  AND  CBR 


LABORATORY  CBR  TEST  LAD 

SUBGRADE  -  ML 
DESIGN  TEST  HOLE  16  (1950 


PLATE  16 


'  «*v 


DEPTH  BELOW  SURFACE  IN  INCHES 


LEGEND 

"«  -  ■  OUTSIDE  TRACKING  LANE 
—  —  —  —  INSIDE  TRACKING  LANE 

DENSITY  VS  DEPTH 

OSOISS  A 


33. 


PLATE  18 


